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ABSTRACT 
While purporting to enhance Australia’s sustainability, the federal government’s 
Population Strategy rejects the assessment of the limiting factors to future population 
growth, thus avoiding urgent threshold issues such as resource depletion and 
environmental destruction. A more forward-thinking and whole-system perspective would 
assess and incorporate critical biophysical limits into governance processes with suitable 
prioritisation. It would encourage communities to examine their individual and collective 
responsibilities in the context of these limits in order to most equitably optimise 
outcomes; and it would employ both a resource-based examination of minimum 
population requirements, and an impact-based assessment of maximum thresholds. 
This carrying capacity approach to planning could help guide society towards a more 
sustainable future. 
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Figure 1. (Australian Government, 2011, p.7) 
In May 2011, the federal environment minister, Tony Burke, released the government’s 
strategy for a sustainable population, “Sustainable Australia - Sustainable Communities” 
(Australian Government). Prior to the report’s release, minister Burke seemed to court 
the possibility of incorporating population limits into government policy, stating that, “we 
have to also take into account, do some sections of Australia have what - with my 
agriculture hat on - gets referred to as a carrying capacity?” (Sales, 2010).  However, 
once the document was released any aim towards carrying capacity targets was 
rejected, and instead, the introduction of socio-environmental monitoring was endorsed. 
In so doing, the government seems to discount the possibility that as a society, we are 
pushing up against biophysical limits that potentially threaten modern society and that 
population levels are the multiplier in this challenging equation. 
 
Rather than setting population targets, the government’s population strategy purports to 
aim for a more sustainable Australia by managing impacts on the current population, 
monitoring migration and projecting population trends (Australian Government, 2011, 
p.25) but these measures lack any meaningful traction without the process of identifying 
population limits. For instance, how is sustainability measured, if not against a certain 
level of certain activities performed by a certain number of people over a certain amount 
of time? How does merely monitoring migration contribute to sustainability? How do we 
know that past population trends will continue on similar paths in the future if barriers to 
future growth are not identified?  
 
Despite the report’s title, neither sustainable communities nor a sustainable nation can 
actually be ascertained, let alone achieved, without acknowledging firstly that limits to 
growth do exist and secondly that there is an inherent hierarchy contained within these 
limits. The hierarchy adopted by the Report gives equal weighting to economic, societal 
and environmental interests (Figure 1). This diagram fundamentally illustrates the 
disconnect between the laws of nature and 
unrealistic expectations for unlimited, 
continued growth, be it economic or 
societal. In this diagram of overlapping 
interests, each sphere is discrete, implying 
that the economy can sometimes operate 
outside of society and the environment. In 
reality, however, the environment actually 
forms the biophysical context to all other 
aspects: all resources come from the 
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Figure 2 (Sunshine Coast Regional Council, 2009) 
physical environment, all societal endeavours occur in a physical setting and all 
economic activity is ultimately dependant on physical components. Likewise, the 
economy is but one subsection of the whole society, so should be represented not as an 
overlapping sphere, but one that is nested. An alternative model was included in the 
1996 National State of the Environment Report (p. 10-12) and has been recommended 
to the Sunshine Coast Regional Council by its Sustainability Advisory Panel in 2009. 
This committee, perhaps the local government equivalent of Tony Burke’s federal 
department, provide a more realistic representation of these interests with the economy 
encapsulated by society, which in turn, is enclosed by the environmental sphere (figure 
2). This systems-based perspective recognizes that there are limits inherent in our way 
of life and that aspects of the economy 
are limited by society, be it cultural 
norms, ethical responsibilities or 
population dynamics. Additionally, 
society and each of its component 
parts including the economy are all 
limited by their biophysical context. 
 
The acknowledgement of societal thresholds is reflected in the Sunshine Coast 
Sustainability Advisory Panel’s recommendation for subsequent constraints mapping, an 
aspect mirrored by other local councils such as Port Macquarie-Hastings (Hopkins et al., 
2009) but omitted from the federal government’s approach. Instead, the government’s 
report proposes the development of sustainability indicators in a strategy that potentially 
places government merely in the role of passive observer rather active planner. A more 
responsible planning position would attempt to build the resilience of a society within its 
biophysical context. This approach would see government anticipating potential future 
systemic impacts such as finite fuel depletion and increasing harsh weather events in 
order to determine safe tolerance limits in human activity. 
 
In the absence of inherent threshold limits, the federal government’s proposed 
sustainability indicators will most likely measure socio-environmental performance rather 
than sustainability because sustainability by definition relies on the establishment of 
limits. To measure the sustainability of any activity is to measure how long it will endure, 
or literally, its ability to be sustained. Therefore, in order to ascertain sustainability, firstly 
thresholds to un-sustainability need to be established. For instance, in order to establish 
the sustainability of current rates of petroleum usage, first we would need to estimate the 
point at which demand exceeds supply. If this point was deemed to be five years away 
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then it could be said that the current rate of oil usage is sustainable for only five years. 
As such, sustainability is the measurement of time before which a given activity at a 
given rate becomes unviable. Without first establishing these biophysical thresholds, the 
federal government will not be able to actually measure sustainability. 
 
There is growing evidence to support the view that we are now beginning to push up 
against the biophysical limits that our landscapes can support. Peak oil (McNamara, 
2007), climate change (Garnaut, 2008), water shortage (Connell, 2007) and population 
pressure (Cohen, 1995) all provide stark examples of this trend and in our complex 
world any one of these factors could exacerbate others. Consequently, the identification 
and management of these limits is one of the most pressing imperatives of our time. 
Despite the federal government rejecting the validity of carrying capacity analysis, this is 
actually the ultimate measure by which the limits in the relationship between society and 
the environment can be ascertained. Planning based on carrying capacity assessment 
poses the question, “how many people can this land support?” This question has largely 
assumed to have been made redundant in industrial society as increasing resource 
usage and economic growth have seemingly ushered in an era of limitless plenty. In this 
era the spectre of biological limits has been pushed off into the distant horizon by way of 
expansive resource exploitation, globalised just-in-time supply chains and economically 
efficient technological advancement. However, the seemingly infinite capacity of the 
earth to support society is no longer a narrative believed by all (Lane, 2010, p.1038), as 
our lifestyle is being squeezed from three sides: diminishing resources, increasing 
population and expanding environmental impacts. These limiting factors define the 
carrying capacity equation. 
 
In estimating carrying capacities, the identification of potential environmental impacts is 
relatively straightforward. However, the quantification of acceptable limits is challenging 
and the apportioning of these limits to a certain population size is even more difficult. 
Climate change, environmental degradation and species extinction are all likely to 
expand with a growing population and consumptive lifestyle but determining direct 
correlations in each of these examples between the amount of impact and the number of 
people has not yet been determined with much accuracy. The problem in quantification 
lies in the fact that our complex tapestry of existence is not easily able to be unwoven to 
determine which threads were responsible for which impacts. While difficult at the global 
scale, some impact-based carrying capacity estimates have been initiated at a smaller 
scale (Graymore et al., 2010). For instance, it may be possible to determine thresholds 
for unacceptable clearing of remnant vegetation or unacceptable sewage waste at a 
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regional or community level. In order to define limits as population carrying capacity 
thresholds, analysis would need to estimate the per person waste generation, determine 
the point at which too much waste consistently exceeds the assimilative capacity of the 
natural environment, and divide the later by the former. This measurement of impact per 
person is not a new initiative (Summers, 2004). In fact, the development of new water 
supplies, sewerage networks and garbage collection services already often operates in 
this manner. However, gaining consensus on appropriate maximum acceptable 
thresholds is more problematic. Hence, approaching this modelling from a small 
geographic scale where degrees of impact may be more plainly obvious is likely to 
generate more widely accepted outcomes. On this point, the Population Strategy seems 
to at least concur, in recommending that their sustainability indicators be applied at a 
regional scale (Australian Government, 2011, p.75).  
 
Whereas environmental impact analyses present difficulties in the correlation of population 
thresholds with land availability, a resource-based approach to carrying capacity 
assessment and planning, offers far more clarity in this regard. Given that society and 
individuals require certain measurable inputs such as food, energy and water, the 
calculation of population and land requirements is more readily achievable. While limits 
derived from impact analysis are based on maximums thresholds, resource-based 
approaches are principally concerned with providing basic inputs so minimum thresholds 
are required. Notably, minimum resource requirements are barely mentioned in the 
government’s Population Strategy, and, rather than aiming to measure their availability 
over time, the report merely assumes that any energy, food or water shortages in the 
future will be dealt with by efficiency gains and technological fixes seemingly without 
determining their viability (p.25). The Population Report also rejects carrying capacity-
based population targets as arbitrary (p.25) which misrepresents the nature of this type of 
modelling. Carrying capacity estimates may seem arbitrary if viewed in isolation, but this 
should be avoided (Lane, 2010, p.1042). For instance, it may be quite meaningless to 
merely state that Australia has a carrying capacity of, say, 25 million people, if the 
presuppositions and limiting factors are not also given at the same time. These factors 
might include the degree of acceptable impacts as well as the resource requirements of 
the population, such as their anticipated diet and consumption patterns. Once these 
aspects are considered, a carrying capacity estimate will be conditional but certainly not 
arbitrary. 
 
The processes involved in assessing a landscape’s resource-based carrying capacity 
have been refined in recent years, particularly in the area of food-supply modelling. For 
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instance researchers from Cornell University (Peters et al., 2007) conducted a study of 
New York State in 2007 which tested numerous dietary choices such as meat and fat 
consumption against a population’s land capability. One of the aims of this study was to 
influence societal behaviour in its food consumption patterns in order to reduce 
agriculture’s environmental footprint. They found a fivefold difference in per capita land 
requirements across various diets. Similarly, Simon Fairlie tested the ability of the UK to 
feed itself (2007) and then went a step further in calculating other basic necessities such 
as locally produced fibre and fuel. This process involves the consideration of key societal 
needs, apportions land requirements on a per person basis and then estimates how 
many people the landscape can support. It is proposed that adding the element of 
interactivity to this approach could provide valuable real-time feedback in land use 
decision making (Lane, 2010, p.1043). Such a model would allow the user to test a 
population’s consumption choices and its resource production systems against the 
environmental assimilation mechanisms and natural constraint parameters of the local 
landscape. This process not only provides estimates of population thresholds but is also 
a scenario-based educational and decision-making tool for communities, governments, 
planners and individuals to test and take responsibility for possible changes in behaviour 
and policy before embarking on a particular course of action. For instance, carrying 
capacity tools could be used to estimate the degree to which urban farming could feed 
our cities under a range of different assumptions; it could guide us in how much food is 
required for a frequently flooded township; it could discern dietary choices to plan for and 
maximise land usage; and it could assist in our choice of future energy sources, their 
location and distribution networks. 
 
Another attribute of the resource-based carrying capacity assessment process is to 
increase local resilience. One way to improve resilience in the face of problems such as 
resource depletion and climate change is to produce and account for resources much 
closer to where people actually live. This re-localised future reduces the demand on fossil 
fuels for long-haul transport, more easily facilitates recycling of materials and nutrients 
back to the land and helps to engender greater environmental and ethical responsibility in 
local populations because impacts are often more immediately obvious and behavioural 
correctives more willingly undertaken (Vail, 2006). The simple idea of communities aiming 
to live largely within the carrying capacity of their regional environment would completely 
transform current trends in urban design. Rather than continued densification of 
populations into city centres, it would facilitate a regionally-based urban settlement pattern 
with self sufficient rurbans (Mochelle, 2010) dotted throughout the landscape. It would 
demand a decision-making process where society’s population strategy, its diet, built form, 
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energy systems and its entire urban framework would be based primarily on the ability of 
the local physical environment to supply the population’s resources and assimilate its 
waste. Long-term, a carrying capacity based approach to planning implies dramatic and 
far reaching consequences to where and how we live.  
 
The biophysical limits to our societal systems will not be avoided or postponed through 
either ignorance or avoidance so the ethical path is to address these issues publicly, 
responsibly and with the best data and modelling resources available. If community 
consensus is required in deciding how to handle the implications arising from the 
population question, perhaps decision-making at a smaller scale offers the best chance 
of success. In the absence of guidance from federal or state governments, it is therefore 
incumbent on local government to formulate their own carrying capacity strategies to 
assess their own sustainability and resilience in a post-carbon future world. Currently, 
two Southeast Queensland councils, Redlands and the Sunshine Coast, have made 
generalised commitments to carrying capacity ideals. When each of these organisations 
release specific details in the near future, unlike the federal government in its recent 
report, it is hoped that they will not sidestep the issue of discussing population limits. 
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